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of 

32-Watt  T10  Cool-White  Cirdine  Lamps 
by  Velma  I.  Burns 

Abstract 

A group  of  ten  32-watt  T10  cool-white  rapid-start  cirdine  fluorescent 
lamps  were  measured  by  each  of  six  laboratories » Luminous  flux*  current, 
voltage,  and  watts  were  measured  while  holding  the  line  voltage  constant  at 
lU7  volts  across  the  lamps  in  series  with  a reactor  having  235  ohms  impedance 
and  7-8#  power  factor.  The  results  of  the  measurements  made  by  the  individual 
laboratories  and  an  analysis  of  the  results  are  given  in  this  report. 

I.  Introduction 

This  in  ter  comparison  was  undertaken  to  determine  the  uniformity  of 
measurements  on  32-watt  TiO  cool-white  rapid-start  cirdine  fluorescent  lamps 
made  at  the  participating  laboratories.  The  laboratories  participating  and 
the  order  of  reading  are  as  follows? 

I.  Siyl vania  Electric  Products 

II.  Champion  Lamps  Works 

III.  Westinghouse 

IV.  General  Electric 

V.  Interlectric 

VI.  Duro  Test 

The  order  in  which  the  laboratories  made  their  measurements  was  chosen 
to  reduce  shipment  of  the  lamps  as  much  as  possible.  Each  laboratory  fol- 
lowed its  own  customary  procedure  in  making  the  measurements.  All  laboratories 
held  the  line  voltage  constant  at  lU7  volts  and  used  circuits  having  235  ohms 
impedance  at  7-8#  power  factor.  Two  of  the  laboratories  made  additional  sets 
of  measurements  while  holding  the  power  constant  at  32  watts.  One  laboratory 
reported  measurements  made  while  holding  the  current  constant  at  O.U35  ampere. 

II.  Results  of  Measurements 

The  results  reported  are  given  in  tables  1 through  5»  The  average  re- 
ported for  each  lamp  and  for  each  laboratory  and  the  difference  A between 
the  average  for  each  laboratory  and  the  average  of  all  laboratories  for  all 
lamps  are  also  given  in  the  tables. 
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Table  1 

Luminous  Flux  in  Lumens 


Lamps  operated  at  ll*7  line  volts 

Lamp 


No. 

Syl. 

Champ. 

West. 

G.E. 

Interl. 

Duro. 

Av. 

1 

1670 

161*1* 

1598 

1630 

1582 

1608 

1622.0 

2 

1682 

1672 

1595 

161*8 

1632 

161*6 

161*5.8 

3 

16^6 

1662 

1616 

1631* 

1615 

161*7 

1638.3 

1* 

1666 

1656 

1586 

1626 

160? 

1618 

1626.5 

5 

1658 

1671* 

1619 

1662 

1628 

1661 

1650. 3 

6 

161*6 

1651* 

1602 

1625 

1607 

1612 

1621*.  3 

7 

1626 

1660 

1621* 

1632 

1605 

1617 

1627.3 

8 

1682 

1672 

1611 

1639 

1617 

161*2 

161*3.8 

9 

1651 

1666 

1590 

1652 

162? 

161*6 

1639.2 

10 

1660 

1672 

1611* 

161*9 

1627 

161*7 

161*1*.  8 

Av. 

1660.0 

1663.2 

1605.5 

1639.7 

1611*. 7 

1631*.  1* 

1636.2 

+23.8 

+27.0 

=20.7 

+3.5 

-21.5 

-1.8 

Table  2 

Current  in  Amperes 

Lamps  operated  at  ll*7  line 

volts 

Lamp 

No. 

Syl. 

Champ. 

West. 

G.E. 

Interl. 

Duro. 

Av. 

1 

.1*38 

.1*35 

.1*22 

.1*31* 

.1*23 

.1*18 

.1*283 

2 

<>U32 

.1*36 

.1*28 

.1*1*1 

.1*30 

.1*26 

.1*322 

3 

.1*32 

.,1*31 

.1*20 

.1*31 

.1*27 

.1*21 

.1*270 

h 

.1*32 

.1*32 

.1*18 

.1*33 

.1*28 

.1*18 

.1*268 

• U3ii 

.1*31* 

.1*26 

.1*1*0 

.1*27 

.1*21* 

.1*308 

6 

. 1*29 

.1*33 

.1*22 

.1*32 

.1*18 

.1*15 

.1*21*8 

7 

.1*37 

.1*35 

.1*28 

.1*39 

.1*23 

.1*21* 

.1*310 

8 

• U35 

.1*30 

.1*18 

.1*32 

.1*25 

.1*18 

.1*263 

9 

.1*31 

.1*31 

.1*15 

.1*35 

.1*25 

.1*22 

.1*265 

10 

.1*32 

•1*33 

.1*13 

.1*31* 

.1*27 

.1*22 

.1*268 

Av. 

.1*332 

.1*330 

.1*210 

.1*351 

.1*253 

.1*208 

.1*281 

+.0051 

+.001*9 

-.0071 

+.0070 

+.0028 

-.0073 
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Table  3 
Lamp  Volts 


Lamps  operated  at  ll*7  line  volts 


Lamp 


No. 

Syl. 

Champ. 

West. 

Go  Eo 

Interl. 

Duro. 

Av. 

1 

80.0 

81.6 

85.0 

81*.  9 

8Ii.3 

81*.  6 

83.1*0 

2 

81.0 

81.  1* 

83.8 

83.2 

83.7 

83.1* 

82.75 

3 

81.5 

82.0 

85.3 

83.3 

81*.  7 

81*. 1 

83.1*8 

1* 

80.5 

81.5 

86.2 

85.5 

81*. 3 

85.0 

83.83 

80.0 

81.5 

83.5 

83.2 

81*.  0 

83.5 

82.62 

6 

83.0 

81.6 

85.0 

85.7 

86.7 

86.0 

81*.  67 

7 

80.2 

81.5 

83.2 

81t.2 

85.0 

83.7 

82o97 

8 

81.0 

81.9 

85.8 

81*.  9 

81*.  7 

81*.  5 

82  08O 

9 

81.5 

82.0 

86.5 

8U.7 

85.0 

83.9 

83.93 

10 

81.0 

81.6 

86.8 

85.1 

85.3 

81*.  0 

83.97 

Av. 

80.97 

8l.  66 

85.11 

81*.  1*7 

81*.  77 

81*.  27 

83.51* 

JLL 

-2.57 

“1.88 

+1.57 

+ .93 

+1.23 

+ .73 

Table  it 

Lamp  Watts 

Lamps  operated  at  li*7  line 

volts 

Lamp 

No. 

Syl. 

Champ. 

West. 

G.  E. 

Interl . 

Duro. 

Av. 

1 

32.0 

32.5 

31.6 

33.3 

33.3 

32.1* 

32.52 

2 

32.0 

32.3 

31.8 

33.2 

31* 

32.3 

32.60 

3 

32.1 

32.3 

31.8 

33.2 

31* 

32.2 

32.60 

1* 

31.9 

32.0 

31.9 

33. It 

3ii 

32.2 

32.57 

5 

31.9 

32.1 

31.6 

33.1 

31* 

32.2 

32  0 1*8 

6 

32.2 

32.3 

31.8 

33.5 

31* 

32.1* 

32.70 

7 

32.2 

32. It 

31.8 

33. It 

3it 

32.1* 

32.70 

8 

32.2 

32.1 

31.9 

33.1 

31* 

32.1 

32.57 

9 

32.0 

32.5 

31.8 

33.2 

31* 

32.1 

32.60 

10 

32.0 

32.1 

31.6 

33.2 

31* 

32.1 

32.50 

Av. 

32.05 

32.26 

31.76 

33.26 

33.93 

32.21* 

32.58 

A 

-.53 

-.32 

-.82 

+ .68 

+1.35 

-.31* 

- 4 - 
Table  5 


Lamps  operated  at  32  watts 


Lamp 

No.  Lumens  Amperes  Volts 


West. 

Duro 

West. 

Duro 

West. 

Duro 

1 

1607 

1590 

.426 

.412 

84.7 

85.2 

2 

1601 

1635 

.427 

.422 

83.8 

83.5 

3 

1621* 

1640 

.424 

.418 

85.2 

84.3 

1* 

1597 

1602 

.422 

.412 

85.2 

85.4 

5 

1639 

1653 

.433 

.422 

82.8 

83.5 

6 

1611 

1591 

.427 

.408 

84.5 

86.2 

7 

16  35 

1602 

.433 

.419 

83.3 

83.9 

8 

1618 

1642 

.421 

.417 

85.8 

84.3 

9 

1600 

1646 

.417 

.422 

86.2 

83.8 

10 

1630 

1643 

.420 

.421 

86.2 

84.0 

1616 

1624 

.425 

.417 

84.8 

84.4 

III.  Analysis  of  the  Results 

An  analysis  of  the  results  of  the  measurements  made  at  147  line  volts 
has  been  made  following  a modification  of  the  method  described  by  W.  J. 
Youden^*  in  the  following  way; 


1 Graphical  Diagnosis  of  Interlaboratory  Test  Results,  Industrial  Quality 
Control,  Vol.  XV,  No.  11,  May  1959.  

The  4ifference  between  lumens  measured  by  one  laboratory  for  lamp  No.  1 
and  the  average  of  the  lumens  measured  by  all  laboratories  for  lamp  No.  1 
was  obtained  and  used  as  the  x-coordinate  to  plot  a point.  The  y-coordinate 
was  obtained  by  taking  the  difference  between  the  lumens  measured  for  lamp 
No.  2 by  the  same  laboratory  and  the  average  of  the  lumens  measured  by  all 
laboratories  for  lamp  No.  2.  Thus  each  laboratory  provided  a difference  for 
lamp  No.  1 and  a difference  for  lamp  No.  2 and  these  were  used  as  coordinates 
to  plot  a point  for  each  laboratory  for  this  pair  of  lamps.  Each  odd  numbered 
lamp  was  paired  with  the  even  numbered  lamp  following  it  and  a point  was 
plotted  for  each  pair  of  lamps  for  each  laboratory.  In  this  way  five  points 
were  plotted  for  each  laboratory  (see  figure  1).  The  following  symbols  were 
used  for  the  laboratories. 

Syl vania 
Champion 
Westinghouse 
General  Electric 
Interlectric 
Duro  Test 
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The  average  for  each  lamp  is  at  the  origin  and  the  points  plotted  are 
differences  from  the  average.  In  addition  the  average  difference  for  all  the 
odd  numbered  lamps  for  each  laboratory  was  plotted  as  the  x-coordinate  against 
the  average  difference  for  all  the  even  numbered  lamps  as  the  y-coordinate. 
These  average  differences  are  designated  by  solid  symbols. 

If  only  random  errors  were  present  in  the  data  these  36  points  would 
form  an  approximately  circular  cluster  centered  at  the  origin.  On  the  other 
hand  if  the  lumens  measured  by  one  laboratory  on  lamp  No.  1 differs  from  the 
average  of  all  the  laboratories'  measurement  of  lumens  on  lamp  No.  1 by  D L 
lumens  and  if  thei^*  measurement  on  lamp  No.  2 differs  from  the  average  on 
lamp  No.  2 by  the  ^ame  amount  the  point  representing  this  pair  of  lamps  will 
lie  on  a line  drawp  at  U5°  through  the  origin.  Consequently  if  the  results 
for  the  lumen  measurements  on  each  lamp  in  the  laboratory  differ  from  the 
average  for  each  lamp  by  about  the  same  amount  the  five  points  will  be 
clustered  about  a point  not  at  the  origin  but  near  the  h%°  line.  The  distance 
of  the  cluster  from  the  origin  is  a measure  of  the  laboratory  bias.  The  com- 
pactness of  the  cluster  is  a measure  of  the  precision  of  the  laboratory.  The 
center  of  the  cluster,  designated  by  the  solid  symbol,  in  every  case  is  near 
the  h5°  line. 

The  results  reported  for  current,  volts,  and  watts  were  plotted  in  the 
same  way  as  the  lumen  results  and  are  shown  in  figures  2,  3S  and  Lu 


figure  1 


Ampe  res 

Differences  from  the  Averages 


.065  0 

odd  numbered  lamps 


• 0t)5  .010 

figure  2 


* 
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odd  numbered  lamps  figure  3 
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IV.  Summary 


The  following  table  gives  a summary  of  the  measurements  reported  by 
the  six  laboratories. 


Average  Range  in  the 
Quantity  Value  Averages  for 
Measured  Reported  the  10  Lamps 


Standard 
Range  Deviation 

% of  Average  of  the  Six 
Value  Averages 


Standard 
Deviati  on 
% of  the  Average 
of  all  Values 
Reported 


Lumens  1636.2 
Amperes  .U28l 
Volts  83-^U 
Watts  32.58 


1*8.5  3 

.012U  3 

lull;  5 

2.17  7 


21 

1.3 

0065 

1.5 

1.8 

2.2 

.83 

2.5 

tJSCOM-HB&Se 
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